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PERSONAL INFORMATION 

Michael Di Gioacchino
 
I am a Postdoctoral researcher in experimental Biophysics at the Dipartimento di Scienze, Università degli Studi Roma Tre at the 
Liquids and SpectraLab Groups. My research is focused on three main topics:  

1. Hydration of protectants (trehalose, betaine, etc.) and biomolecules (peptide, etc.) and their interaction in order to 
investigate the bioprotection mechanism of the former.  

2. Structural characterization of biological membrane, such as myelin or bacteria membrane, aimed at studying the 
phase transition between a functional state and an early stage of degradation.  

3. Cancer spectroscopic features, in particular on thyroid tissue and colorectal samples, in order to better understand the 
cancer characteristics, such as tumorigenesis, and to improve and make the diagnosis more reliable, also by the design 
and optimization of dedicated Raman instrumentation for in-vivo mesurements. 

To investigate these topics, I have used several analytical techniques, such as Raman and dielectric spectroscopy, in our 
laboratory and facility (IHP), and diffraction ones, using both neutron and X-ray beam, in large scale facilities (ISIS, ESRF). In 
addition, I have analyzed data applying statistical analysis, multivariate statistical analysis and machine learning tools.  
I have had experience in various research groups in Italy and Europe developing a strong attitude to teamwork.  

 
RESEARCH ACTIVITY   

 
Dec. 2021– Nov.2022 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dec. 2020– Nov.2021 
 

Research grant on FOR_ECO project, Università degli Studi Roma Tre. 
FOR_ECO project is a project financed by the Regione Lazio, based on the collaboration 
among Roma TRE, Sapienza University and a private partner “Helio”.  Aim of this project is to 
characterize the performances of the solar oven and optimize the cooking processes 
obtained by direct irradiation. In particular, I have focused my attention on the optimization 
of the solar oven thermal characteristics. Therefore, I have performed several tests with 
solar oven in order to enhance its performances, choosing a phase changing material, that 
works as thermal storage, and a UV filter in order to avoid degradation of the nutrients 
during the cooking. 
I go on with the collaboration in TIRAMA project, reported below.  In this context, I am 
performing Raman measurements on cytological and just extracted organs in order to 
develop, design and optimize a Raman probe instrumentation dedicated to in-vivo thyroids 
measurements.  For the data analysis, I am using multivariate statistics and machine learning 
techniques.  
In addition, I investigated colorectal extracellular vesicles, in collaboration with the Catholic 
University of Sacred Heart. Aim of this study is the characterization of Raman markers to 
differentiate the tumor state during cancer treatments by multivariate statistical analysis. 
Furthermore, I have been involved in a multicompetences department project, regarding the 
study and characterization of Baumanni bacteria, with special attention on membrane phase 
transition, from liquid to gel state, during both dehydration process and temperature 
variation, exploiting Raman spectroscopy both at standard condition and at low-high 
temperature, using the linkam sample holder. In this context, using similar condition of 
Baumanni membrane, recently I started to investigate the biomimicking membranes of lung, 
characterizing the effect of composition on the physicochemical properties, in particular, 
observing the liquid-gel membrane transition during temperature change (condition of body 
alterated temperature). 
Finally, I deepen my PhD project, aimed at understanding the bioprotective mechanism of 
carbohydrates, by performing neutron diffraction experiments and dielectric spectroscopy 
measurements at low temperature (120-300 K) in order to investigate the phase transitions 
in ternary trehalose solution. 
    
Research grant on TIRAMA project, Università degli Studi Roma Tre. 
TIRAMA project, a national project financed by the Minister of Public Health, is based on the 
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Nov. 2017– Apr.2021 
 
 

 
 
 
 
 

 
 
                     Mar. 2016- Sett. 2017 
 
                                       
 
 
 

 
 
                     Mar. 2016- Sett. 2017 

collaboration between Dipartimento di Scienze and Biomedical Campus of Rome.  Aim of 
this project is the early and more reliable diagnosis of thyroid cancer by Raman 
spectroscopy. In this context, I am performing Raman measurements on histological tissues 
and cytological samples in order to differentiate tumoral and healthy samples, and to 
identify specific molecular fingerprints to study tumorigenesis pathway. For the data 
analysis, I am using multivariate statistical and machine learning techniques, exploiting 
mainly non-supervised (K-means, hierarchical clustering and principal component analysis) 
methods.  In addition, I also participate to the design and optimization of Raman 
instrumentation dedicated to in-vivo measurements.  
 
PhD in Material Science, Nanotechnologies and Complex Systems, Università degli 
Studi Roma Tre.   
My research project was focused on hydration of bioprotective molecules and their 
protection activity, exploiting neutron diffraction and Raman spectroscopy experiments. On 
one hand, I investigated the relation between bioprotectants and water solvent, 
demonstrating how this interaction is fundamental for their function. On the other hand, I 
tried to investigate the way in which bioprotectants carry out their function. During my PhD 
I have carried out several neutron diffraction experiments at ISIS, analyzing the data by a 
Monte Carlo simulation (EPSR code). 
In addition, during the third PhD year, I started to be involved in the TIRAMA project, 
reported above. 
   
Visiting period\Training internship, Crystallography Institute, Consiglio Nazionale 
della Ricerche (CNR-IC). 
During my visiting period at CNR-IC I worked with the group of Dr. Gaetano Campi. In 
particular, I investigate the myelin basic protein by small angle X-ray scattering (SAXS) at 
ESRF. Moreover, I developed the code algorithms for X-ray diffraction and SAXS data analysis 
of myelin to understand the dynamics of the ultrastructure of myelin membrane. The 
experimental data were obtained from small angle X-ray scattering and X-ray diffraction.  
 
Research activity fellowship, Rome International Center for Materials Science. 
My research was focused on the follow-up of the study carried out during my master degree 
about the myelin and the dynamics of its ultrastructure, under the supervision of Prof. 
Antonio Bianconi. 

                     Nov. 2017– Apr.2021 
 
                      
 
 
 
 
 

                     Sett. 2014 - Jen.2017 
 
 
 
 

 
 
 
 
 

PhD in Material Science, Nanotechnologies and Complex Systems, Università degli 
Studi Roma Tre. 
Final grade: excellent cum laude. Thesis Title: A study about biopreservation: bioprotectants 
hydration and their protection activity. 
I have performed my PhD project in the Liquids Group of Rome Tre University, supervised by 
Prof. Fabio Bruni and Prof. Maria Antonietta Ricci.  
 
Master’s degree in physics, The University of Rome, "La Sapienza".   
With a specialization in Physics of Biosystems.  Final grade: 110/110 cum laude. Thesis Title: 
La struttura dinamica della mielina con radiazione di sincrotrone. In my Master thesis I 
studied the dynamics of myelin ultrastructure performing some experiments at ESRF 
synchrotron radiation, under the supervision of Prof.  Antonio Bianconi, Dr. Gaetano Campi 
and Prof. Andrea Giansanti.  In particular, with the Scanning micro X-ray diffraction, we have 
shown the presence of correlated disorder in the ultrastructure of myelin in a physiological 
state, while we have highlighted that this feature is lost as soon as the myelin ages or is 
denatured.  
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       Nov. 2019-Feb. 2020      Teaching Assistant of Physics course for Optics and Optometry (Prof. A. Ruocco). 

                                                               Roma Tre University 
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Bachelor’s degree in physics, The University of Rome, "La Sapienza".  
Final grade: 101/110.  Thesis Title: Studio del fenomeno della rigenerazione dei mesoni K 
neutri. For my bachelor’s thesis I studied the decays of the neutral K mesons, under the 
supervision of Prof. Antonio Di Domenico. 
 
High School, Liceo ‘Augusto Righi’, Rome, high school leaving qualification in scientific 
studies, final grade 82/100. 
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XXXII Annual SISN Conference 2021, Milan, Italy 
Oral contribution: “Carbohydrates role in bioprotection: their interaction with 
model polypeptides in aqueous solution” 
 
WaterX@2022 International Workshop, Maddalena, Italy 
Oral contribution: “Carbohydrates interaction with a b-turn peptide in aqueous 
solution” 
 
XXXII Annual SISN Conference 2021, Online 
Oral contribution: “Two is better than one” 
 
XXX Italian Neutron Scattering Conference 2019, Rome, Italy 
Invited contribution: “Hydration and Aggregation of Glycine in Aqueous Solution” 
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Poster session: “Protection of Trehalose Against Dehydration for Model Peptide” 
 
Biophysics@Rome 2019, Rome, Italy 
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Linux, Macintosh, Windows 

  



01/07/2021 – CURRENT Rome, Italy 
POSTDOCTORAL RESEARCHER UNIVERSITÀ DEGLI STUDI ROMA TRE 

11/2019 – 07/2020 Juelich, Germany 
VISITING PH.D STUDENT PGI-9, FORSCHUNGSZENTRUM JUELICH 

03/2019 – 07/2019 Milano, Italy 
TUTORING FOR 'FUNDAMENTALS OF EXPERIMENTAL PHYSICS' POLITECNICO DI MILANO 

01/11/2017 – 05/05/2021 
DOTTORATO DI RICERCA IN FISICA (PH.D. IN PHYSICS) Politecnico di Milano 

Field of study Epitaxy of group IV heterostructures on Silicon, material characterization by AFM, FTIR spectroscopy and
XRD, microfabrication and electical/optical characterization of semiconductor devices, design and simulation of infrared
detectors targeting NIR and SWIR  

Final grade awarded cum laude  Level in EQF EQF level 8  

Thesis Voltage-tunable dual-band Ge/GeSn photodetector  

13/05/2019 – 17/05/2019 
IDEA LEAGUE DOCTORAL SCHOOL OF ADVANCED ATOMIC SCALE CHARACTERIZATION Chalme
rs University of Technology 

25/03/2019 – 29/03/2019 
IDEA LEAGUE DOCTORAL SCHOOL OF ADVANCED ATOMIC SCALE CHARACTERIZATION ETH -
Zurich 

24/09/2018 – 28/09/2018 
IDEA LEAGUE DOCTORAL SCHOOL OF ADVANCED ATOMIC SCALE CHARACTERIZATION RWTH -
Aachen 

16/10/2017 – 18/10/2017 
SCHOOL ON ADVANCED QUANTUM DETECTORS (SQUAD 2017) Fondazione Bruno Kessler 

10/2015 – 10/2017 
MASTER DEGREE IN ENGINEERING PHYSICS Politecnico di Milano 

Field of study Theoretical modeling of the quantum confined Stark effect (QCSE) in Ge/SiGe quantum wells, design of
electro-optical modulators exploiting QCSE, microfabrication and electrical/optical characterization of semiconductor
devices  

Final grade 110/110 cum laude  Level in EQF EQF level 7  

Thesis Germanium quantum wells for electro-optic modulation  

WORK EXPERIENCE

EDUCATION AND TRAINING



10/2012 – 09/2015 
BACHELOR DEGREE IN ENGINEERING PHYSICS Politecnico di Milano 

Final grade 107/110  Level in EQF EQF level 6  Thesis Caratterizzazione di film monolitici per AEgIS  

Mother tongue(s):  ITALIAN 

Other language(s):   

UNDERSTANDING SPEAKING WRITING

Listening Reading Spoken
production

Spoken
interaction

ENGLISH C1 C1 C1 C1 C1

SPANISH A2 A2 A1 A1 A1

Levels: A1 and A2: Basic user; B1 and B2: Independent user; C1 and C2: Proficient user 

C (intermediate)  Matlab (intermediate)  Python (advanced)  Julia (basic)  FORTRAN (advanced) 

E. Talamas Simola, M. Montanari, C. Corley-Wiciak, L. Di Gaspare, L. Persichetti, M. H. Zöllner, M. A.
Schubert, T. Venanzi, M. Cagnon Trouche, M. Ortolani, F. Mattioli, G. Sfuncia, G. Nicotra, G. Capellini,
M. Virgilio, and M. De Seta, "Subnanometer control of the heteroepitaxial growth of
multimicrometer-thick Ge/(Si,Ge) quantum cascade structures," Phys. Rev. Appl. 19, 014011 (2023).  

S. Rossi, E. Talamas Simola, M. Raimondo, M. Acciarri, J. Pedrini, A. Balocchi, X. Marie, G. Isella, and F.
Pezzoli, "Optical manipulation of the Rashba effect in germanium quantum wells," Adv. Optical
Mater. 10, 2201082 (2022).  

E. Talamas Simola, V. Kiyek, A. Ballabio, V. Schlykow, J. Frigerio, C. Zucchetti, A. De Iacovo, L. Colace,
Y. Yamamoto, G. Capellini, D. Grützmacher, D. Buca, and G. Isella, "CMOS-compatible bias-tunable
dual-band detector based on GeSn/Ge/Si coupled photodiodes," ACS Photonics 8, 2166–2173 (2021).  

J. M. Ramirez, Q. Liu, V. Vakarin, X. Le Roux, J. Frigerio, A. Ballabio, C. Alonso-Ramos, E. Talamas
Simola, L. Vivien, G. Isella, and D. Marris-Morini, “Broadband integrated racetrack ring resonator for
long-wave infrared photonics,” Opt. Lett. 44, 407-410 (2019).  

E. Talamas Simola, A. de Iacovo, J. Frigerio, A. Ballabio, A. Fabbri, G. Isella, and L. Colace, "VIS-NIR
GeSi Photodetector with Voltage Tunable Spectral Response," PhotonIcs & Electromagnetics
Research Symposium - PIERS-Spring 2019, 3038-3043 (2019).  

Q. Liu, J. M. Ramírez, V. Vakarin, X. Le Roux, J. Frigerio, A. Ballabio, M. Montesinos, C. Alonso-Ramos,
E. Talamas Simola, L. Vivien, G. Isella, and D. Marris-Morini, "On-chip integrated resonators for long-
wave infrared photonics," European Conference on Integrated Optics (ECIO) 2019, (2019).  

E. Talamas Simola, A. De Iacovo, J. Frigerio, A. Ballabio, A. Fabbri, G. Isella, and L. Colace , “Voltage-
tunable dual-band Ge/Si photodetector operating in VIS and NIR spectral range,” Opt. Express 27,
8529-8539 (2019).  

Q. Liu, J. M. Ramirez, V. Vakarin, X. Le Roux, C. Alonso-Ramos, J. Frigerio, A. Ballabio, E. Talamas
Simola, D. Bouville, L. Vivien, G. Isella, and D. Marris-Morini , “Integrated broadband dual-
polarization Ge-rich SiGe mid-infrared Fourier-transform spectrometer,” Opt. Lett. 43, 5021-5024
(2018).  

LANGUAGE SKILLS 

DIGITAL SKILLS 

ADDITIONAL INFORMATION

PUBLICATIONS 



Q. Liu, J. M. Ramirez, V. Vakarin, X. Le Roux, J. Frigerio, A. Ballabio, E. Talamas Simola, C. Alonso-
Ramos, D. Benedikovic, D. Bouville, L. Vivien, G. Isella, and D. Marris-Morini , “On chip Bragg grating
waveguides and Fabry-Perot resonators for long-wave infrared operation up to 8.4 μm,” Opt.
Express 26, 34366-34372 (2018).  

Q. Liu, J. M. Ramírez, V. Vakarin, X. Le Roux, C. Alonso-Ramos, J. Frigerio, A. Ballabio, E. Talamas
Simola, D. Bouville, L. Vivien, G. Isella, and D. Marris-Morini, "Integrated broadband mid-infrared
polarization insensitive Fourier-Transform spectrometer," 2018 Asia Communications and Photonics
Conference (ACP), 1-3 (2018).  

23/08/2022 – 28/08/2022 – Zürich, Switzerland 
IQCLSW 2022 poster presentation 

17/06/2019 – 20/06/2019 – Rome, Italy 
PIERS 2019 (41st) oral presentation 

18/06/2018 – 22/06/2018 – Strasbourg, France 
E-MRS Spring 2018 oral presentation 

27/05/2018 – 01/06/2018 – Potsdam, Germany 
ICSI/ISTDM 2018 poster presentation 

25/09/2017 – 28/09/2017 – Como, Italy 
SemiconNano 2017 attendance 

2021 – CURRENT 
TERALASER - Emettitore laser nel THz a base di silicio POR FESR 2014-2020, project n. A0375-2020-36579
Participant

2019 – 2021 
HYPERMAT - Sviluppo di materiali avanzati per sensore iperspettrale Fondazione Cariplo, Grant No.
2018-1754
Participant

2017 – 2020 
SiGe DBIS - Sviluppo di un dispositivo integrato per la rivelazione di immagini operante nel visibile e
nel vicino infrarosso P.N.R.M. N° a2013.102
Participant

2017 
TEINVEIN - A development platform for a fully autonomous vehicle POR FESR 2014-2020 (ID: 242092)
Participant

Co-supervising a PhD student 10/2022 - present

Co-supervised three bachelor's thesis students 2018-2020

CONFERENCES AND SEMINARS 

PROJECTS 

MANAGEMENT AND LEADERSHIP SKILLS 
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